Introduction
Three species of the genus Yersinia may produce disease in humans: they are Y. pestis, Y. pseudotuberculosis and Y. enterocolitica. Y pseudotuberculosis may cause fatal infection in rodents but produces only mild gastrointestinal disease in humans.
Pathogenic Yersinia possess a common virulence plasmid of about 70 kb in size. Upon incubation at 37°C in the absence of CaZ+ ions, strains harbouring the plasmid stop growing and start producing a number of proteins denoted Yops (Yersinia outer-membrane proteins). The Yops can be recovered both in the supernatant and associated with the outer membrane. If 2.5 mM-CaZ+ is added to the growth medium, the level of yop gene expression is greatly reduced and the Yops are mainly found in the outer-membrane fraction. Several of the Yops are essential virulence determinants since mutations in the corresponding genes result in avirulent strains (see [ l ] for a review). Virulent strains can induce a cytotoxic effect in cultured cells as well as resist phagocytosis by mouse macrophages. Both YopE and YopH are involved in these processes. T o execute these functions viable bacteria must bind to the surface of the target cell [2] . W e now show that secreted Yops can induce cytotoxicity in cultured cells if the proteins are delivered inside the cell by micro-injection. Furthermore, the intracellular target of this novel cytotoxic effect is essential for maintenance of normal actin microfilament structure. the cytotoxic activity (Yo@).
Results and discussion

YopE mediates disruption
The cytoskeletal structure of the cytotoxically affected cells was analysed by immunofluorescence filaments microscopy using fluorescein isothiocyanate (F1TC)-conjugated phalloidin (microfilament), or monospecific antibodies raised against vimentin (a constituent of intermediate filaments). or a-tubulin antibodies (microtubule) and fluorochrome-conjugated secondary antibodies. This analysis revealed that the microfilament structure of the cells was changed from ordered filaments to a disordered granular appearance (Fig. 1) . In contrast, the microtubule and intermediate filament structures were shown to be primarily intact (results not shown).
Thus, the cytotoxic activity of Yersinzh disrupts the actin-microfilament structure after the introduction of YopE into the 1 IeLa cells.
Conclusions
First. YopE is a cytotoxin which mediates disruption of actin microfilaments. Secondly. YopD is involved in the translocation of YopE through the host-cell membrane. 
